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100. : o!ElIUooi02 : H^m SS! 
104 : StHooioe : AtS 
108 : ^ooi 10 : D\±3^^=? 
112 : Sl^gHolM : D[± tiHS^ 
116 : SS&oons : Sai^Q^ 



^loiffl SE^ sAi §^^i e^f oiAii M^m m^o\o\o^ Dim ^omM'^, mE}^n\m ^^o[o\ sfav:i|Av-gk^ 
±mB^ s 2is ssx-idi g§e ^jeoii^ big ^ §m ^^o[d\ mmoi, s^^ig ^loimu sai s 

tig :)iesi B:7i:?K onsen 300 mm Ol^^o^ CHS^SI^ SS^m SOICN. OlOlj DE^EI OlEisv ?ilOIIHU D\Bm D\So\J\ Maf^Oh 

eeW^J M^^Oh QOISH(diode) OfOIBSuf (microwave) £ICI2iIf(radio frequency wave) esj H^m g^ 

e A^g«^ M^f^D^ ^^^m o|g»^ 5ieoi sia. miu. aoisH ^^oii 112^^21 mo\D\ s^sm he^sj ^^^e ssfPi 

m^OII QUI nUiie :?FgoP!Oil^ ^^oHl ^o\Q. ath. OhOIB^IU ^gei SXf SS(E!ectron Cyclotron Resonance : ECR) 

0I&12^ M£f^0h2J f^S:?^ mD[^0\\ m^} cm mX]m^Q. UO^:?h, ^£ ^i,^(inductively coupled) S^^'OlsmS Mdl^ dfCiSHf 

o| ^goi iiaieilKhelicon wave) ^^^011 S\o[^, 2:?l§Ilf XPIS2I OlIUXIM ^f^ofOI 01 :?| (excite) AltJ^^MI ±^S.9\ m^^U\0\\M^ e 

£ m ^^SohOI SAhXHoi ^£ ga^ «^^AloJ ^^^OF §^^101! ^ofOI ^gs^Q. a^:j| ^af^D^ ^^^§rx|(10)^. gdf ^OKl 1 8)1?^ 

^^£Jfe ShH (chamber) (1 04) M S§^o^01. ^Oj SW(104)01I^ Slg Pf^M g^6^:?| D\± ^^^(110)2f Ui^g ^Xioh 

n ^^soi eus D[±m mmB\D\ sssHdiz) ^ d[± bH^^(ii4):?f ^^sa. ^oi sw(io4)2j lh^oh^. ?iiom se^ 

^2.i:'IB g2j A|g(112)e ga^:'! ?l^^ S|(chuck)(108)0l ^^£101 ?Ji£.0\. ^Oj SbH(104)2j ^^¥011^ H^m SS»(102)01 s^s e^eiiLK 
t00):'f ^XI^Q. 21£llU(100)2f gtJ1(104) A\0\Q\\^ ^2e(116)S ^xlo^Ol 2^E1IU(1 00)2f Mdf^QKllS) MOIBJ gi.Kcapaciti 
ve couDling)e i>^:i::A|^ o^;^ 2S!(102)^^^EiHj OIILiXPf 1 g.^ (inductive coupling)Oil 2JoF01 Maf^0Kl18)^ 

=?^2\ ME}^U[ ^^^SxIdO)^ ag2[ ^01 M£l£EO^M ^^»^a. ^. Sl^lOll gW(104)2| Ul^^ ^Ol Sgg H(l 1 2)011 £loH S 

ssfas^ Qg. ^ij^(iio)^^Ei M^f^o^M ^^^Ai9i:?i «fg Ak:^! s^'sin. i^^H^ ^iiea. oioiAi. 

^^D\ ^^E1ILK 100)011^ Il^ni-SS!(102)^^^Ei. 01ISCH 13.56 MHzSJ RF H^m 2^01 2j:^hecf. 

Stl(10)011^ £ 2a §y £ 2b0|| SEAIS d^2^ ^01 U<y^ e^EllU(200) SE^ ^4^(01ISC1I. 3:H)£J e^EilU(202 
a. 202b §y 202c):?h A^g£l21□. ^B}M, RF S^OI oj:'FgOII CD£[ o>EllU(l 00):?^ 01^^ 4^ ^^^£1 Al^^^o^ ^Sfohfe IPI&OI 

ol£^«^ Aiz^^^o^ ss^o^fe xf:?is^ gw(i04)°j ui^oii ^£ a:?ii^M ^^sm. ^£2:?is^^ :?h^5^oi e^aiudoo 

)2f ^i,^^ MSIESQh:^^ ^^^oMl ^D. 0tg:HI SlfM^ ^^2J J\n\ EJX^e3f ggSfOI Oie Si dfCI^^(radical) mm ^^of 

H 01^8 Mat^DF M^' ^ m^'OW Olg£i:?il ^a. SESh. ^^SJ I^^Hf 2^(SEA1£IJ1 Stg)o^¥E1 Si(i08)01l E^m 21Dm^, AIS(106)01I 

2JA^o^^ 01^21 oiiLixis jgioioFfe ^£ d\^o[d\\ sq. 

HdiU. £ 2aOII £AIS bf2f U<yS ^521 e^aiU{200)Oil A1 ^. o^EllUM ^^oh^ S| ^<M01 2^aOi ^SOIH^. 
Q\Q S^^OI ^§of:HI ^a. 0I&! 3^ ^£ S:)|§^ ^S2J ^^Ol OISI^ gW(104) Ul^Oimsj 012 ^ SXFHJ Maf2E0Kl18 

)s\ m^^D\ ^E: ?t>:>ii an sw(i04)£j lh^oi! ¥^oii^ Mdf^D^2J ^'0[x\d\\ 5im sm^ii ^d. ooaiAi. m 

dl^OKl 18)21 ^SEM 5^3^:HI ^Xia^b 2!0I ^ol @a. 

£»h. 2^aIU(200)21 2| 5i<yoi 2^£j0i 2^^°^, ^^alU(200)0^| 2|s^ g^oKvoltage drop)3F B:>11 £IH^. Md^^QK! 1 8)2121 g 

sg^oii 2i«h sgroi e:?^^a. ccfaf/H. agoi ^omw MafZEDh2j e^se ^xis^b oig:>ii 

Qgo^. £ 2b01l EAI9 dh2f ^01. ¥l^^0l 3:^H2J n^m aS!(204a. 204b ^ 204c)0il ^^^^ 3:>H2J 2^(202a. 202b 

^ 202c) ?521 o^EilUOJIAl^. 2| S^Oli :/F7?fg o|^,qjI;^^ ^g^^O^oj m^^^ ^j2. ilgl^Kl )2| ei>^^^4-^ M£|^0^ 

m^^D[s\ sfsoii oiaeoi n}^o\. mo\ ^^^21 aism xh^is^^ 201 susi eg>sF:Hi scf. £2^. si 21 =^'^o^ sx^s^ 

E^m A^go^010^ SFES dlgOl mo^om aoi. 3S!2J SS^^ei A^ge ^m^± §?.Mimpedance matching)^ ?imoife 2^ E 
^Q[Q ^Xf^2! ^'212:^: Sil §l^m A^gofOiOf 5^^ ^:QIS0I 2AD. 
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A^:?|o^ mo\o\ s ch^^s^j s^}3Q^M ^^o[d\ me}^q\ sxig eisiu s^^ioii sioiAi. n^^m ss: 

^Ol m 1 o}EilU2[2J AfOIOllAl gSI ^^EHM ^Ilo^fe Ht 2 2}QIUM S^^ohfe o^EilU J915*hC:f. 
01X11. £SM S^^oK>l e Is^SSJ ^AlOtie SS^Klf. 

?lJi £ 3a Si £ 4aM £ 3a^ ^ ^^§3] ^ ^AldlOil 2J«h oveiiu §>^XI2J J^^^ £30112. £ 4afe £ 3a2J o^EilU §.^XI2| e:'hSJ 

^£Oia. £AIS U\9} ^0\, g ^^S2J o^a!U SXldOO)^ ^^a2.^01l 2^£j^ ^4^21 o^alU ^y(400a £^ 400b)e S5^oK31. 
e^91U ^y(400a £^ 400b)8 ¥oK302a £^ 302b) £^ ^^d2| o^El!U(300a £^ 300b)M S^^s^Q. ^vj\ o}^\\j 

(300a £^ 300b)fe mD[ X-i&(Ri £^ Rz)^^ e:'^ ei^S^di £^ Lz)^ HA|o^S£01. 3HiIHA|g>r Si! I^FS ^HilH A|Ei{CR ) £^ D[ 

2 ¥of ^HUHAI&CCl)^ S4^AI?^ HA|o^SD. 

£«^. e^EilU i>^^l(100)b m^^Sl eiaiU ^bd(400a £^ 400b)3^ H^m SS!(102) MOISJ gjni£l>i Si.UimDedance matching)^ 

Snia>t SI ^{Impedance Matching Box ; I.M,B.)(304)M 5g,^«^l:f. 0\D\M. ^^2\ o^E^IU ^y(400a SI 400b)^. 
, Oilmen 3Hn«AIH(CR){302a)0il Sio[0\ ^^aZ^Oll ^^£H:'h ^Xia^Gil. 013:101 ^ o^E^lU i^XI(IOO):?^ i;>^ ^SOI 

a. £ 4ae s-^o^oi s ^Aioiioii 2jsh o}B\u &xi(ioo)2j ^^EHCHi ^i-o^o^ oio^oiiAi ^^Aiioi 

£ 4ab £ 3a2J oj^\U §x|£J Sl^£OICf. ^. H^IIf aS!(102)01l S^S 2^m^± S1^(304)M ^ofOI S^OI S^SiOl. HI 1 I?^ 
S ¥oK302a) ^ now ^'1 S^S ^1 1 o}EllU(300a)M 5&6f^ XII 1 oy^\U ^^(4003)3}. Xil 2 ^oK302b) ^ HOW XII 2 

ohEIIU{300b)e S$,^oF^ XII 2 e^HIU ^y(400b)^ 4^aZ.K)il S^SCI. Oi:?m. ^^:?| XII 1 o^EilU ^"^{AOOam XI! 2 S^EilU ^:x!(400b) 
Oil £l«h ei'h iJnie^iSi o^^^:)^ 0(zero)OI £I£^ ^Ol Xll 1 Dm ¥oK302a)2| BD\m ^ 01^ OlItiCH. £AIS b\9} ^01 Z'F^ 

3Hii}iAiEi(CR)M Ai-go^oi n 3mA\^±m ^ss^H^Mi §oio^:>ii ^ 2ioi£^. n ^^mm ^ss ^^^0^:11^ s^a. oidH 

m ^^EHI'raS. i&^:'l Xil 1 e^aiU ^y(400a) 2^ Xil 2 efeiU ^b;i(400b) Ul^Oll sa^ 2^21 BD\D^ 01 3fSM 2J 

^oii ?i^i8^ XI1 1 o^aiu ^ysi a^e m^^M^ ^ 9id\\ sa. 

ae£^. n^m a^(i02)£^¥a2] oiiuji:?^ ^^:?i xii i §^ xii 2 e^Eiiu ^!::d(4ooa ^ 4oob)oii sichs^h^ mo\o\^, 21 

m9i± s& ^^m A^gof^ sa. ^. ^^d\ xii 1 xii 2 efEiu ^bd(4ooa iti 4oob) ui^aj ¥o^:?h ^saa Exwm uss ¥o^^ 
M ^ £i££S. n e:?^ snis^s^ si^ai^ ^ sm^^ si^(304)m 4^ s^d. ^01 snie^ si^(304)^ ^ ^ 

0^011 0101 ^dl ^^^9.^ ^^^^ 4^ SifeGil. OlI^CH ei^&(U) ^HMHAIEKOIIF Sl^ Z^&sv sj^p 0|§^^ 4^ 2^ 

O. 

^. S ^AI01|£| ojEIIU §>^X|(100)^. XII 2 o^EII U(300b) X\m9\ 2 OIIUXIM ^^of:?| ^av ¥oK302b)2| 3:^1^ ^goUl. Xil 1 21B\U 
(300a)2l Xll 2 2^aI^(300b) ^s.2}0\\ ^^EHM g^oh£^ S5I ^oK302a)2| 3:?IM ^S^h 2^(102)3^.2] gjniS^M 

§i.^A|i^'£^Mi. IQ^IIf aSl(102)H^¥Ei g^a^ 0||LiXi:?h StH(104) LH^2| M£f20Kl18)^ ae^£^ ^Bl O^U^. ?lxl0il (H 

E M^l^D^2J 5^£M e:'ui^ 4^ 2i:Hi sa. 

ag£^. £ 3b ^ £ 4bS S^^ohOt S ^^S2| QE ^AIOIIM ^gshD. £AIS bh2f ^01. ^ ^^g21 o^aiU Sxl(IOO')^. ^^EHM ^Xl 
m ^ ^eiOl ^O^, 1^2121 39^21 oham ^y(410a. 410b £^ 410c)e ^^'m ^ 91Q. £AIS ^AlOilOllAi^. o^E^IU ^ 

^01 All Jm Sd^H 2iD. £ 4b2| e:'FSI^£M S^SSh^. ohEim ^!x!(410a. 410b £^ 410c)^ ^oK312a. 312b £^ 31 

2c)m S^^ofOi. 3 e ^ :'H2J evaiU ^y(410b §y 410c) UIOll ^^^S Dm ^oK312b £^ 3120)21 BDIM ^^Sf£SMi ^ ohEflu ^y(3i 
Ob ^ 310c)0il ss^ S^blM ^ 2112, UOiXI o^U2| o^Eim ^y(310a)g Sl^Ui 4^EHM ^£oF^[:il MBM ^ ^O. 01dHS[ 

^AIOII^ SS ^^EHOil 21^ 2^SIU ^y(310a)OI 21* 3!<ye S^oH2. UOiXI ovSIU ^!:xl(310b ^ 310c)0l Ul^ g^g^^s s^oj 

aiU Sxl axll^o^ OilU JI2I 5^£M SOloMI S^^AI^ 4^ 910. O\D\0[\M 2^alU ^y(410b Si 410c)2J ¥oK312b £^ 312c) 

^ sgsf ^AioiioiiAife 4'£ ^2ioFoio^ s^a. 

£»}. ^^I^IS^ bfSf ^01. axil o^aiU ^y(410a. 410b S! 410c)o^ ggSI^ OlIUXIM ^Q{mo[D\ ^ohOl. I2^IIf SS!(1 02')3f 21 ^HIS^: 
^^SfOjO^ offfl. OIM ^o\0\ 2]^Ei(U') 9HIIHAIEi(C/)M 5&o^^ gJHIS^ Sj^(304')e A^g3^D. 

^ ^AIOIIOII 2J«| o^EiiU Sxl(lOO')^, £ 3a0il £AIE! ^A|0I12| g^SD LH ^ f?S2| M^I^Q^M 2^5H2 a#^£^ ^ SiCf. 

□ e£^. £ 5 £ 6§ g^5o^01. g ^^S2J £ Qm ^AIOIIM ^^^Q. £ 5011 £A|S ^ A|0I|01|A|^. £ 3a2j 2.^aiLf §^X|(100)01I 21 
aiU ^':x!(400a SI 400b)3f =?^m 2>aiU ^^01 «^ CH S$.^@ £A|s[a. ^. £ 52i oKEim §>^XI(500)2i e:*^ Si^£ 

D\ £AI@ £ 6ae S^^Sf^. oveiU S^l(500)0ilfe. XII 1 ohElIU ^y(510a) Xil 2 ShSIU ^y(510b)M 5&^of^ Xll 1 e^SIU ^'^(52 
0a)2f. XII 3 e^aiU ^bd(510c) S! Xil 4 o^aiU ^y(510d)e S&oFfe Xil 2 2^al^ ^^(520b):?^ Sg,^Ea. ^Ol e^aiU ^y(510a. SlOb. 
510c £fe 510d)^ &^:?|sh Cfe ^AlOIIOilAI A^eafe 5111} g^oMl ¥o^M 4^ sad. ^oI, 2,^ e^aiU ^M(520a £^ 520b)2J 21 

a\U ^bd(510a S! 510b £^ 510c SI 510d) MOIOilAlfe ^^E}\D^ ^XISW. Olfe SS :7}2 ¥oKCri £^ Crz )2J B:?IM SS&£SM-| 
4^ 2ia. £»^ ^'D\ axll e^alU ^M(520a 520b)2f I2^m aS!(102") AmiOII gjniS^i 51^(504)011 21o^04 OilUXI a 

i^oi 5jai5f@p. 

^ ^AidioiiAib ^'D\ ohaiu ^i!M2i :^H^:?^ 2:iHe] oiiAioFa£u. Msi^Df2j ^£:?} ^xi:?iu. oi^ s^6m 2^£m ;3I01o}:?i ¥ioh 
cN. 3 01^^21 o^e^|^ ^ye^ ^x\^ 4^£ 2i£0i, olo^o^lA^ ^gof^ Hf2f ^01. 2^ ovaiu ^^oii 52,^a^ o^atu ^^21 o\{^d[ 2DW21 g^ 

- sfgg giQ 351 ^oj5K)jo^ gS. m^Oil o^aiU iJiMot g^Oit ej?l^£^ Sa ^^EHM ^XlofXI Sl£^ S 4^£ 21P 

= soiD. 01^ 21^011 ?^xl«^ e^aiu ^msd a^oi mbi^ofs s2£J£^ o^01 #a}^of2i 5gj£M a^^^Ai^pi ^^3f 

D\ g^Oil ^Al^ 4^ 2i£01. 2J^2| o^Ei|^ >Hieoi| ^EHB ^XIAIi,'£^Mi SQ ^Qg* S^g ^ Qd. 

^. £ 6bg s,^5ofs. £ 6bfe £ 3b2i o^aiu &xi(ioo')oii A^g@ Ail ;H2j oy^iij ^\^m ssoh^ e^alu ¥ :?H 01^ R^'B eiaiu 
i^^l(6oo):?^ £A!a2ia. s ^•aio(ioiiai£. 21B\u ^yoiu. sa ^eh. ehaiu ^y2j oimxi2i aipi, ii^m aa3f2j g,'ni0>i2j sg.^ § 
Oil ^*o^olfe ^D\^ b^2f si^of>iu. ^M^[Q. 
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^ Ss^soii sio^s. g^^3o^s ^^a\3\j\ e^Biu sx\s\ ^?sp^ 9igoii ^'nia>i §«^£i s;gi§ shsi^ 4^ si^cH ov 

:?^Aiii 4^ aiD. 

(57) ^^2J 
1. 

□if?s2] MBiEo^M ^^o\D\ mE}^m ^x\m e^aiu §.^xioii 2io^A^. 

n^nf 2i«!o^¥ei n^m E^m ^e^^^oi ;hi i e^HlU2^ s^aa. m i eiaius^sj A^olOilA^ gji ^XI5^^ 

2. 

^il 1 %^0{\ 9lOiM, 

m 2 e^E^Iu^. 

M 1 eiEilU2f°l M0I01IA1 g^i ^^EHM ^X\o[D\ 9\m ^o^2^ s^s 
3. 

^1 1 ^^011 ?10\M, 

^oi M 1 e^siu Si jgi 2 e^Efius^ si s^^i jqi 3 e^eiiu 

1 UiXI Xil 4 2>^0il SiCHAi. 
6. 

cH^^e2j MfifZEDfM ^^3^:?! ?i«f M^f^o^ sxiM eiaiu mxm ?io\m. 

■-4 ^M2f HI 2 2}B\U 

xi! 1 o^E^lU2f xii 2 e^E^lu ^^a^^oll ^^eh:^^ ^XIS^ 
l^^^o^ §^xi# o^eiiu ^'x\. 

7. 

'^1 6 S^OII 91CHM. 
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8. 

M 8 §^011 SiOiAi. 

XII 4 o^aiu^. 

m 3 e^EilU2f2J MOIOllAi g& ^^EHM ^115^:^1 ?|«^ ^6h2f S^S 
10. 

^:?i XII 1 ohBiu ins^. 

HI 1 e^Eiiu 5y XII 2 e^aiusf si s^s xii 5 e^Eiiu 

XII 6 UiJI XII 10 $^0l! SiOiAl. 

^^311 n^m 23131 XII 1 ^ xii 2 eiEiiu AF0I2J g,'ni0^ Si^e ?l»h ^'nia>: 

£S 1 



t02 



£S 2a 
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